Impact of Agricultural Productivity on the Level of Regional Development in Bihar by Usmani, Tariq Mahmood
IMPACT OF AGRICULTURAL PRODUCTIVITY ON TIffi 
LEVEL OF REGIONAL DEVELOPMENT IN BIHAR 
DISSERTATION 
SUBMlTTtO IN PARTIAL rUtFILMiMT OF TNf MiOUtflEMENTS 
ton TNi AWAMO OP THi OMRif 01' 
M^ittt of f^iUoitoplip 
m 
GEOGRAPHY 
BY 
TARIQ MAHMOOD USMAN! 
Under the Suptrvislon of 
Dr. SHAMSUL HAQUE SIDDIQlil 
DEPARTMENT OF GEOGRAPHY 
ALIGARH MUSLIM UNIVERSITy 
AUGARH (INDIA) 
1994 
DS2545 

A C K N 0 W L E D G E M E ^ 3 T S 
I bow i n g r a t i t u d e t o t h e A l m i g h t y "ALLAH" who 
e n a b l e d me t o a c h i e v e t h i s t a r g e t , 
I f e e l g r e a t p l e a s u r e t o e x p r e s s my d e e p s e n s e 
of g r a t i t u d e t o my s u p e i r v i s o r Dr . Shamsu l Hague S i d d i q u i , 
L e c t u r e r i n t h e d e p a r t m e n t of G e o g r a p h y , A l i g a r h Mus l im 
U n i v e r s i t y , f o r h i s v a l u a b l e g u i d a n c e a t e v e r y s t a g e i n 
t h e p r e p a r a t i o n of t h i s d i s s e r t a t i o n . I am a l s o i n d e b t e d 
t o p r o f e s s o r K . Z . Amani , C h a i r m a n of t h e d e p a r t m e n t of 
G e o g r a p h y f o r h i s e n c o u r a g e m e n t and f o r p r o v i d i n g a l l t h e 
n e c e s s a r y f a c i l i t i e s i n t h e d e p a r t m e n t . 
I mus t a c k n o w l e d g e my p a r e n t s who h a v e p a t i e n t l y 
b o r n e t h e b r u n t of f i n a n c i n g me t h r o u g h o u t my a c a d e m i c 
p u r s u i t . Bu t f o r t h e i r l o v e , c o n s t a n t i n s p i r a t i o n and 
b l e s s i n g , I siftiply c o u l d n o t h a v e c o n t i n u e d my s t u d i e s . 
I w i s h t o t h a n k t o Shamim and N a j m u d d i n , L i b r a r i a n , 
f o r p r o v i d i n g a l l r e l e v a n t l i t e r a t u r e a t t h e s e m i n a r 
l i b r a r y and t o S h a r m a j i f o r t y p i n g t h e d i s s e r t a t i o n . 
L a s t l y , I e x p r e s s my t h a n k s t o Yasmeen , A f s h a n Khan , 
Shah id Imam, A t i q u r Rehman, H a b i b u r Rehman, S h a r i q and 
A n z a r Khan who h e l p e d me a l l t h r o u g h o u t t h e way f o r p r e -
p a r i n g my d i s r e r t a t i o n . 
( TARIQ MAHMOOD USMANI ) 
C O N T E N T S 
P a g e No. 
A c k n o w l e d g e m e n t s . . . i 
L i s t of maps . . . i i 
I n t r o d u c t i o n . . . i i i 
C i i a p t e r s 
1 G e n e r a l G e o g r a p h i c a l C h a r a c - 1 
t e r i s t i c s of s t u d y a r e a . . . 
11 C o n c e p t u a l Framework of A g r i -
c u l t u r a l p r o d u c t i v i t y and 
R e g i o n a l D e v e l o p m e n t . . . 2 i 
1 1 1 Tlie c o n t r i b u t i o n of a g r i c u l t u r e 
t o e c o n o m i c g r o w t h . . . 35 
iV A r e v i e w of work d o n e s o f a r . . . 45 
V A g r i c u l t u r a l p r o d u c t i v i t y and 
R e g i o n a l D e v e l o p m e n t 54 
Vl M e t n o d o l o g y and t h e p r o p o s e d 
P h . D . p l a n . . . 37 
v i i . n t b l i o g r f l p h y . . . 93 
A * * 
LIST OF MAPS 
P a g e No. 
1 . L o c a t i o n M-gp of B i h a r 2 
2 . P r o d u c t i v i t y R e g i o n s ( C e r e a l s ) 69 
3 . P r o d u c t i v i t y R^^gions ( P u l s e s ) 71 
4 . P r o d u c t i v i t y R e g i o n s (Cash c r o p ) 73 
5 . P r o d u c t i v i t y Region ( C o m p o s i t e Index) 77 
6 . L e v e l o f R e g i o n a l Cevel optnent 80 
I N T R O D U C T I O N 
Agr icu l tu re ho lds an Important p lace in the economy 
of Bihar v;here i t c o n t r i b u t e s 46 p e r c e n t t o the s t a t e ' s 
income and enploys d i r e c t l y or i n d i r e c t l y about 80 pe rcen t 
of her t o t a l p o p u l a t i o n . The i n c r e a s e in income l e v e l s and 
improvement in the q u a l i t y of the l i f e of major i ty of 
people in t he r u r a l a r ea s i s p o s s i b l e only by Improvement 
of a g r i c u l t u r a l p roduc t ion and p r o d u c t i v i t y . 
A g r i c u l t u r a l development impl ies an optimum use of 
land r e s o u r c e s through applying a h igher degree of modern 
i n p u t s . The development of a g r i c u l t u r e should be such as 
t o r e s u l t in the p r o v i s i o n of a balanced and adequate d i e t 
t o the e n t i r e popu la t ion of the count ry . I t i s not enough 
t o provide adequate simply of food t o the people but i t i s 
a l s o necessary t h a t a g r i c u l t u r e should provide s u f f i c i e n t 
raw m a t e r i a l s t o a l a rge number of agro based i n d u s t r i e s . 
The s t a t e of Bihar i s p h y s l c o - c u l t u r a l l y advanced 
reg ion but even wi th in region t h e r e are a r e a s which are 
r e l a t i v e l y l e s s developed and p rosperous compared t o other 
a r e a s . The aim of t he p r e s e n t study i s f i r s t t o d e l i n e a t e 
the a g r i c u l t u r a l p r o d u c t i v i t y r e g i o n s on t h e b a s i s of the 
d i f f e r e n c e s in a g r i c u l t u r a l p r o d u c t i v i t y in the area of 
study and secondly, t o analyse the Ixnblances in r eg iona l 
development. Balanced r eg iona l development aims t o even 
out the d i f f e r e n c e s in t he p r o c e s s of economic development. 
Such d i f f e r e n c e s are manifest in p e r c a p i t a income, educa-
t i o n , development of i n d u s t r i e s , i n t e n s i t y of cropping e t c . 
The concept of r e g i o n a l development i s r a t h e r complex as 
i t aims at the development of a l l r e s o u r c e s in the r eg ion . 
I t would include p h y s i c a l r e s o u r c e s as wel l a s human and 
economic r e s o u r c e s . But a s a g r i c u l t u r e i s the most dominant 
sec to r of t he economic l i f e of t h e people in the study a rea , 
i t would be a useful exe rc i se t o f i nd out a s t o what e x t e n t 
r eg iona l d i f f e r e n c e s in a g r i c u l t u r a l p r o d u c t i v i t y i s a 
f a c t o r towards d i f f e r e n c e s in r e g i o n a l development. 
In the a n a l y s i s of r e g i o n a l development, one comes 
a c r o s s r e g i o n s which a re well developed and the people in 
sdch r eg ions seems t o enjoy a reasonab le s tandard of 
l i v i n g ; while the re are o the r r e g i o n s , which apparent ly 
having almost the same type of n a t u r a l r e s o u r c e s , but 
h i s t o r i c a l l y or otheirwise, the r e sou rces have not been 
developed and the people have a poor s tandard of l i v i n g . 
The problem of imbalance in r eg iona l development t h u s 
assume a g r e a t s i g n i f i c a n c e . 
This study I s at tempted under six Chapters t 
Chapter I d e a l s with the genera l geographica l 
c h a r a c t e r i s t i c s of Bihar under the Chief p o i n t s of 
phys i ca l s e t t i n g , s o i l , c l ima te and d ra inage . 
Chapter I I i s devoted t o conceptua l framework of 
a g r i c u l t u r a l p r o d u c t i v i t y and r e g i o n a l development. In 
t h i s chap te r the author a t t e r rp t s t o desc r ibe the concept 
of a g r i c u l t u r a l p r o d u c t i v i t y and concept of r eg iona l 
development. In c h a p t e r I I I the c o n t r i b u t i o n of a g r i c u l -
t u r e t o economic growth i s h i g h l i g h t e d . A review of work 
done so f a r r e l a t e d t o a g r i c u l t u r e i s se t out in chapte r 
IV. Chapter V i s devoted t o a g r i c u l t u r a l p r o d u c t i v i t y 
and i t s impact on r eg iona l development. The l a s t chap te r 
i . e . the VI t h r o n s l i g h t on the r e sea r ch methodology and 
l i s t a d e t a i l e d account of the proposed p lan for Ph.D. 
v.ork. 
CJ-lAXnSR - I 
C H A P T E R -I j 
GENERAL GEOGRAPHICAL CHARACTERISTICS OF STUDY AREA 
The state of Bihar extends from latitude 21°58'10" 
to 27^31'15" N and from 83*^19'50" to 88°17'40" F. longitude. 
The maximum north-south extent of Bihar is 605 kilo metres. 
It has Nepal in its north, uttar Pradesh and Madhya Pradesh 
on its west, orissa on its south and West Bengal on its 
east. 
The western boundary of Bihar is fairly irregular 
line. In north it passes through an alluvial plain devoted 
mainly to rice and sugarcane and southern part is covered 
by plateau. Starting at the point where the Gandak river 
leaves Nepal, the boundary runs almost, due south, but later 
it makes several bends till it touches the Ghaghara river 
which forms a common boxindary between the district of Ballia 
(Uttar Pradesh) and Saran (Bihar). The state boundary leaves 
the Ghaghara river near its conflu-ence with the Genga and 
proceeds west-southwest towards Juxor, some distance beyond 
which it runs along karamnasa river. Leaving the river the 
boundary txirns towards south and cuts across the Kaimur 
Range and joins the Son river. It thus encloses within 
Bihar the eastern part of the Kaimur Range which contains 
IJimestone and provide the raw materials of the cement indus-
try of the Son valley. 
These are three major relief features of Bihar. 
Himalayan Foothill 
There is a small hilly area in the north-western 
corner of Bihar in West Champaran district. This is a 
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part of well known extensive Slwallk Range of the Himalayan 
foot hills. This region covers an area of about 582.4 sq.kms. 
and roughly enclosed on the south by 500 ft contour line. 
The region consists of two different ranges of hills and 
intervening valleys, all parallel to Nepal border in a 
north-west to south-east direction. The southern range of 
low hills is called Ramnagar Dun extending about 32 kilo-
meters with a average width of 7-8 kilometers. The highest 
point is 238 metres near Santpur. To the north-east of 
Ramnagar Dun succeeds the Valley of Harha called the Dun 
Valley which is only about 22 kilometers long. Most of the 
valley is below 150 metres above sea level, but it is dis-
tinctly higher than the main alluvial plain to the south 
of this hilly region. 
North of this valley lies the Sumeswar Range, It 
starts from near the head of Tribeni Canal in the west and 
extends for about 74 kilometers upto Bhikhna Thorlpass, its 
average width within Bihar is 5-6 kilometres. The entire 
hill region in the north-west of Bihar consists of relatively 
young sedimentary rocks of Late Tertiary times. 
The Ganga plain : 
The second major relief unit of Bihar is the Ganga 
plain which covers about 448,00 sq. kilometres or 42 per 
cent of the state territory. The entire tract north of the 
Ganga is absolutely alluvial and monotonously flat without 
a single appearing above the plain. South of Ganga which 
4 
is known as south Bihar there rise in some places above the 
level of the plain low, small, isolated or long narrow hills 
2 
as the Barabar hills of Gaya or Kharagpur hills in Hunger, 
North Bihar (Ganga plain): 
The area is almost a dead level alluvial plain. The 
only diversities seen on the surface are those due to river 
action - a series of raised riverside uplands known as levees 
and alternating depressions or Chaurs between the streams, 
which mark the older abandoned courses of the streams, From 
the north-western to the south-eastern corner of North Bihar 
plain the slope is roughly 30 metres in 400 kilometres. The 
approximates slopes from north towards the Ganga along lon-
gitudes of 85°, 86° and 87° K is 1/5200. 1/4400 and 1/2800 
respectively, showing that the slope is steeper in the east 
than in the west. 
North Bihar plain is below 75 metres above sea level 
except small tracts in Champaran and North Saran. The rest 
of the plain drops imperceptibly to a height of 60 metres 
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along the Ganga in the west to 30 metres in the east. 
Broadly speaking, the topography of North Bihar 
plain consists of the following features 
A narrow moist tarai belt in Champaran below the 
foothills formed by the re-emergence of the water that is 
soaked xinderground in the upper foot hill gravel zone. The 
true tarai belt which is essentially east of Champaran 
as the hill recede from the border of Bihar plain. A sub 
tarai belt of marshy land in the north with the intervening 
tracts of uplands along rivers. This succeeded in the south 
by a wide belt of marshy lowlands notably devoid of uplands, 
characterized by permanent depressions and lakes. Further 
south nearer the Ganga the land rises and there is prepon^ i 
derance of upland with a few intervening depressions and 
lakes. 
South Bihar (Ganga plain 
This plain is irregularly defined in the south because 
of the approach of the southern hills and plateaus. It is 
generally taper from a wide base in the west to a narrow 
tongue on the north of Rajmahal Hills, The surface rises 
more rapidly away from the Ganga in this plain than on the 
north of the river. It has largely been built of the alluvium 
brought from the southern hills. The alluvium is course, 
particularly in the south, and the lakes and marshes univer-
sally present in North Bihar are relatively few. 
As we move towards south outliers of ancient crysta-
lline rocks appear as low hill i,e. the small hill near 
Bihar Sharif known as Pirhari (108 metres high). There are 
higher hills at Rajgir which extends rather continuously 
towards Gaya, The rather triangular hill of Kharagpur in 
Hunger rises from 150 to 30metres and its northern suballuvial 
projection is responsible for the sharp bend of the Ganga 
near the district of Hunger. The Ganga plain of Bihar is the 
superficial expression of a thick body of alluvium which 
has been gradually accumulating in the vast depression 
limited in the north by Himalayas and in the south by 
Chotanagpxir plateau and its outliers. The floor of the 
depression is asymmetrical being deepest nearer the Hima-
layas and thence becoraing gradually shallow towards the 
South, The maximum depth of depression is not known for dee^ 
Formerly it was believed to be over 4500 metres but now it 
is assign moderate figure of 180 metres. 
The Southern Hilly Region 
As the country south of the 500 ft contourline is the 
hill and plateau region of Bihar. All this tract except the 
Kaimur plateau in Rohtas and Santhal Parganas is known as 
Chotanagpur plateau. The hilly region south of Bihar does 
not consist of one plateau, but it is a series of plateaus. 
There are four plateaus in the region. The highest surface 
is formed by the western or higher Ranchi plateau or Pat 
region, 750 to 1080 metres above the sea level. It covers 
the north western corner of Ranchi and Southern edge of 
Palamu district. Except the Parasnath Hills it is the highest 
region in Bihar, It is believed to be composed of Deccan 
lava, but as a result of weathering the lava has been 
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converted into laterite and bauxite. 
The second or next lower order plateau is knovm 
as Ranch! plateau and roughly covers the whole Ranch! district 
except the area covered by 'pat region'» This plateau, 
composed mostly of gneisses and granites. The Ranchi plateau 
is separated from another surface of the same elevation by 
the Damodar trough. It is upper Hazaribagh Plateau and is 
probably a continuation of the Ranchi plateau. 
The next lower or third plateau has an elevation of 
1000 ft above the sea level and may be termed the outer or 
Lower Chotanagpur plateau. It consists mostly of gneisses 
and granites and partly schists etc. This plateau covers a 
wide area on the outer parts of Chotanagpur, In Hazaribagh 
it has been called the Lower Hazaribagh plateau, but it 
girdles the 2000 ft plateau on most sides from falamu Via 
Hazaribagh into Singhbhum district. 
The next lower or fourth erosion level is uniform 
surface formed by river valleys, plains and lower parts of the 
outer plateau lying between 500 and 1000 ft above sea level. 
They again consist of gneisses, granites and partly schist. 
The basaltic Rajmahal Hills and the sand stone Kalraur 
plateau belong to this erosion level. The highest plateau 
is the 'Fat region•, It was uplifted above the pre-existing 
peneplain in the early Tertiary times. Then towards Late 
Tertiary times a larger area, roughly representing the Ranchi 
plateau and Upper HazAribagh plateau i.e. 200 ft surface, 
was block uplifted by about 100 ft along with the higher 
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•Pat region*, leaving the rest of Chotanagapur peneplain 
more or less In its original low position. The line of this 
block uplift is marked by the steep scarps that surrounds the 
Ranchl and Upper Hazaribagh plateau and across which streams 
descend by well known waterfalls i.e. Hundru and Hirni water-
falls. 
DRAINAGE 
All sxorface drainage of state except the district of 
Singhbhxim and most of Ranchl district i.e. 18400 sq. kilometers, 
ultimately goes to the Ganga or its distributary Hoogly. The 
total area of 18400 sq, kilometres in Ranchl and Slnghbhum 
is directly drained into the Bay of Bengal through the Sankh, 
Sonth Koel and the Subarnarekha rivers. 
The Ganga is the masterline of drainage in Bihar. 
The drainage coming from Himalaya through the northern plains 
and that coming from Chotanagpur is ultimately discharged 
into the Ganga, The northern and southern drainage has some 
points of comparison, but many of contrast. 
In the Himalayan fringe in CJiamparan the northern 
tributaries of Ganga display the characteristics of young 
rivers rushing through deep and narrow gorges, i.e. the 
Gandak at Bhalnsalotan. They debounch into the plains through 
a series of rapids. The plateau streams display similar 
characteristics when descend the scarped margins of Chota-
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nagptir and Kaiinxir uplands and other hilly regions of South 
Bihar. Though subject to their humble and ephemeral voluune, 
these southern stream pass through steep-sided, narrow, 
rocky valleys or gorges in which they form beautiful rapids 
and waterfalls. 
Below the Himalayan foot hills the northern streams 
flow through tortuous meandering courses in broad shallow 
channels v^ich have been raised by the large quantity of 
sediments above the adjoining interfluves or doabs. The 
southern streams too have very tortous coxirses in the plateau 
section and as they descend the scarps they meander in the 
south Bihar plains in shallow wide. But there are many 
differences between the two types of streams resulting from 
physical difference of the area which they drain. The northern 
streams flow over a region of thick alluvixim and there are no 
struct\iral differences from one end of plain to other. The 
plateau streams traverse regions consisting of rocks of 
different hardness. The northern stream are of very low 
gradient while the plateau streams have relatively steep 
slopes and are characterised by rapid flow in the hilly 
region so that floods are common in the plains and they are 
unknown in Chotanagpur. 
The larger northern streams have wide level riverain 
tracts on either side, but the plateau streams have deep. 
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clearly defined Channels with a very narrow ribbon of 
alluvial margin. It may be entirely absent in the upper 
courses. 
One of the most important differences between the 
northern and southern streams is that of regime. By river 
regime is meant the varying volume of water flow during the 
course of the year. The larger Himalayan streams rise inthe 
vast snow fields of great Himalayas and are thus fed by snow 
melt in spr|Lng and summer months and monsoon and rainfall 
at other times. The plateau streams depend entirely on rain-
fall. From the plateau surface rainwater rapidly flows out 
and there is limited soakage. Moreover, the largely impervious 
crystalline rocks of plateau region also stand in the way 
of ^lnderground storage. Thus while the streams passing through 
plains (particularly northern Bihar) receive some water in 
their channel from seepage of underground water, such supply 
is very limited so far as the plateau streams are concerned. 
The regime of snowfed rivers, i.e. the Ganga, the 
Ghaghara, the Gandak and the Koshi is characterized by a 
considerable discharge during the winter season falling to a 
minimum in the month of March and April, after which the 
melting of the snow in the Himalayas gradually raises the 
volume till it is complemented by the monsoon showers when 
the rivers rise in spate during the later June, July and 
September. Hence the volume, unless it is reinforced by 
It 
tropical cyclones In October, gradually decreases with the 
advance of cold season. 
The plateau streams, on the other hand are ephemeral 
In character. They become disconnected pools of stagnant 
water during the cold and hot seasons, but Immediately after 
monsoon showers in the hills they come down in sudden short-
lived freshets. But the roaring cascade of water lasts only 
for a few hoxirs. Even during the monsoon the plateau streams 
do not maintain a regular flow which is of a very freakish 
nature, particularly on the marked slopes of the plateau 
where the runoff is too quick to allow the streams to have 
a regular flow. When, however, the plateau streams have 
approached the Ganga, because of the presence of underground 
water the streams are characterized by a regular flow or 
larger discharge. 
The drainage of Bihar is uneven in the sense that some 
parts are overdrained, some underdrained and others are well 
drained. About half of the state lying to the south of 
250 ft contour is overdrained on account of considerable 
slope and rocky substratxim. The north Ganga plain is partly 
well drained but partly underdrained, giving rise to extensive 
swamps and Chaurs in the low lying interfluves which form 
a characteristics features of all northern districts of 
Bihar. The Ganga plain, both of north and South Bihar, has 
no well marked water partings. These are ill defined lines 
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running parallel to the rivers i.e. the devide between the 
Gandak and Biorhi Gandak rxinnlng close to the eastern bank 
of Gandak. 
In the Chotanagpxar area the water partings are well 
defined. All the Himalayan streams have large catchment, 
particiilarly In mountains. The mountain catchment of Kosi 
is larger than of Ganga, being about 38400 sq.kilometers. 
Among the plateau streams the only river with a large catch-
ment is Son v^ich all other rivers drain small tracts. The 
common drainage pattern in Bihar is dendritic type. 
CLIMATE 
There are four seasons on the rational basis of 
reversal of winds. There are two main seasons: of general 
rains due to south-west monsoon (mid June to mid September) 
and that of continental winds or cold weather season (November 
to February), In between these two principal seasons are 
the traditional season of hot weather (.March to mid Jiine) 
and of retreating monsoon (mid September to October). 
Cold Weather Season 
Bihar enjoys a cold season, the major part of the 
state being north of the Tropic of Cancer and southern 
section being an elevated plateau. By the beginning of 
November all vestiges of the monsoon except high humidity 
marked dew by night have disappeared from Bihar, In January 
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the mean temperatxire ranges from 15,5 C in the north to 
18,3 C in the southern part of the state. 
Ganga plain and Chotanagpur fall along the paths of 
western disturbances arriving in this season all the way 
from the Mediterranean area. These shallow extensive tempe-
rate cyclone bring cloud, rain and cold winds particularly 
in January and February and are immensely important for the 
rabi crops of the plains. The rainfall of this season is 
almost uniformly distributed in the whole state and is about 
2.5 to 12 cm. 
Hot Vfeather Season 
The hot weather begins in March, It is a period of 
continuously rising temperature and falling pressure. The 
mean temperature in May ranges from about 29°C in the east 
and north east of the state to about 32°C in the west,Bihar, 
as the rest of northern India, experiences storms during 
the hot weather season. These storms may be classified as 
Duststorms, Thunderstorms, and Dust raising winds. 
Season of General Rain 
The normal date of the onset of the south-west 
monsoon in Bihar is from 7th June in the northeast to about 
15th June in the western end of the state. Here are some 
salient characteristics of the south-west monsoon affecting 
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the character and distribution of rainfall in Bihar. 
i) The monsoon comes in pulsatory current and is not 
constant. 
ii) The trough of low pressure extending through Bihar 
gets intensified before the arrival of monsoon depre-
ssions and weakens when they are active probably 
because of the lowering of the temperature by rain 
when depression are active. 
iii) Before the active period of monsoon i.e. in June the 
rainfall may be caused by the obstruction set up by 
the north-westerly continental air. "Which may either 
spread close to the ground or extend as a wedge bet-
ween the south-westerly branch of the monsoon from the 
Arabian sea and its defected easterly branch comming 
over the Ganga Valley". The continental air behave 
as a warm air at the sxirface and ascend over the mari-
time air, but as a cold air over the levels of 2-3 
km over which maritime condenses. 
iv) In July and August, a junction or frontal marked by 
different moisture and temperature conditions on 
either side of the plane of jxinction is frequently 
formed between old monsoon and the fresh monsoon and 
rain is cause in the manner noted under (iii) above. 
v) The formation of a monsoon depression in July and 
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August is generally preceded by an acceleration of 
monsoon air, 
vi) It has often been noted that fronts also develop at the 
junction of Arabian sea branch and the deflected easterly 
(Bay of Bengal) branch of the south-west monsoon. The 
line of junction or the front roughly corresponds with 
the axis of the seasonal trough of low pressure. The 
front oscillates from the Ganga Valley to Orissa according 
to the nature of the two branches. The bay branch is 
generally to be moist and warmer than the Arabian sea 
branch In July to September, Hence it rises over the 
Arabian sea branch along the front and upglide gives rain. 
But although the convergence of wind causes heavy rain-
fall in this region as a whole, the axis of the trough 
where the front meets the ground is a zone of precipita-
tion because here the ascending air is still too low to 
cause rain. This probably explains the relative dryness 
of the Gangetic axis. 
vii) Rainfall is most frequent on the western side of the 
depression that move up country from the bay. 
vili) It is well known that the monsoonal rainfall in Bihar is 
generally associated with depression or mild cyclone formed 
near the head of the Bay of Bengal. 
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Distribution of Annual Rainfall 
The distribution of annual rainfall in Bihar varies 
from over 75 inch near the north eastern corner of the state 
to a minirauin of about 100 cm on the western border along the 
Ganga axis. Mostly north Bihar, north east of Burhi Gandak, 
has more than 125 cm as also the ChotanagpxiT region. The 
area of lowest rainfall is a triangle with apieces in south 
Palamu, on the Ganga near Colgong and where the Gandak touches 
the border of Saran district. In this triangle rainfall 
decreases from 125 cm on the south eastern and north eas-
tern side to about 100 cm towards the western base of triangle, 
SOILS 
Broadly speaking, Bihar has seven types of soils. The 
general characteristics of which given below. 
Swampy Soil : 
It is found in the narrow belt of the Tarai in the 
northern Champaran district in submontane region. The tract 
is conditioned by excessive moisture not only because of a 
large amount of annual rainfall but also by reason of conti-
nuous seepage of water from sloping pebble zone immediately 
on its north. The soil is dark grey and is comparable to 
wisenboden which is characteristic soil of the humid and 
subhumid tropical climate under a vegetative cover of grasses 
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and sedges in waterlogged areas. These poorly drained and 
moist soils grow good rice crop. 
Gangetic Alluviiim 
The Gangetic alluvium covers the vast plain of north 
and South Bihar. It is thin near the fringe of the plateau. 
In this region vast area are subjected to alluvial and deluvial 
action by numerous streams which carry on wear and tear on 
the one hand and deposition of silt and sand on the other. 
Large tracts are subjected to excessive moisture and swampy 
condition by inundation and rains. The newer alluvium (Khadar) 
is conspicuously different from older allxivium (Bhangar) in 
texttire, chemical composition, drainage capacity and in 
respect of crops cultivated on it. The older alluvltim is 
found in areas further away from the main rivers. Bhangar is 
a heavier soil with a greater clay proportion than the Khadar. 
Calcareous Soil 
Apart from the two broad subdivisions of the Gangetic 
alluvium, there is chemical variant of the alluvial soil in 
the Tirhut Division which deserves a separate mention. The 
belt of this soil roughly corresponds with the Bhangar 
area in Saran, the Bhangar Doab between Little Gandak and 
Bhagmati in Muzaffarpur and occupies the tract of newer 
alluvium south of Little Gandak in Champaran and a small 
tract in western Darbhange, 
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Red Sandy Soil of the Kalmiir Plateau 
This soil overlies the well defined Kaimur plateau 
In South Rohtas and Palamu district. As the plateau is mostly 
composed of the upper Kainnxr sand stones, residual soil 
developed on it are usually sandy. The soil varies from place 
to place. Sometimes it is coarse and gravelly, at others it 
is a stiff and shallow red clay. 
Red and Yellow Soils of the Chotanagpur Plateau and its 
Fringe 
Excepting the narrow belt of Gondwana sand stones and 
shales in Damodar valley, the Rajmahal traps and a few late-
rite areas of small extent, the entire area is composed of 
crystalline and metamorphlc rocks, mostly granite and 
gneiss, while a large part of Singhbhum is occupied by 
Schist rocks which also constitute the Kharagpur plateau 
and hills of South Hunger and adjoining areas. 
Black Clayey SoJl 
This residual soil is comparable to regur, the 
Chernozem of India, and has developed on basic rocks on the 
western flanks of Rajmahal Hills and the basic gneiss on 
the Santhal parganas. It is black clay which is hard when 
dry but friable, it is sticky when wet and retains moisture 
for a long time. The characteristics are related to high 
19 
clay proportion which means larger aggregate of particle 
sxirfaces than in a lesser clayey and coarser soil. 
Dark Reddish Brovm Soil or Laterite Soil 
There are three distinct tracts of laterite soils in 
the state, one in the Rajmahal area in Santhal Parganas, the 
other in the southeastern Dalbhum on Tertiary sediment and 
third in the 'pat' region of the West Ranchi and South 
Palamu, The typical red coloxir is due to high percentage of 
iron oxide. 
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CONCEPTUAL FR7-iMEW0RK OF AGRICULTURAL PRODUCTIVITY AHD 
REGIONAL DEVELOPMENT. 
Concept of Agricultural productivity : 
Productivity is not a synonym of fertility. It is 
generally used to express the power of agriculture in a 
particular region to produce crops without regard to whether 
that power is due to the bounty o£ nature or to the efforts 
of man. On the other hand, fertility denotes the ability of 
soil to provide all the essential plant nutrients in avai-
lable form and in a suitable balance for plant growth. 
Agricultural productivity may be defined as the ratio 
of the index of total agricultural output to the index of 
total input used in farm production. It is, therefore, a 
measure of the efficiency with which input are utilized in 
production, other things being equal. According to K.K. 
Dewett, "productivity expresses the varying relationship 
between agricultural output and one of the major inputs, like 
land or labour or capital, other complementary factors rema-
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ining the sam-e " It may be borne in mind, that produc-
tivity is physical rather than a value concept. Some econo-
mists suggested that the yield per acre should be considered 
to indicate agricult\iral productivity. A number of objec-
tions were raised against this view because it considered 
only land which is just one factor of production while 
other factors are also responsible, and that, therefore, 
it was arbitrary to attribute productivity entirely to land 
and express it per acre of land, productivity could also 
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be measured in terms of per \anit of labour and different 
regions compared on that basis. Since the average returns 
per unit of scarce resource does not depict the true pictuure, 
therefore, instead of it, the marginal returns per unit of 
the scarce resource should be considered. This definition 
appears to be more meaningful than others, but gives rise 
to a lot of practical difficulties. 
It is generally agreed that the yield per acre may be 
considered to represent the agricultural productivity in a 
particular region, and that other factors of production be 
considered as the possible causes for the variation while 
comparing it with the other regions. A.D. Pandit, has 
stated the connotation of productivity in these words, 
"Productivity is defined in economics as the output per unit 
of input the art of securing an increase in output 
from the same input or getting the same output from a sma-
ller input". He further suggests that increases in produc-
tivity, whether in industry or agriculture, is generally the 
result of a more efficient use of some or all the factors of 
production, viz; land, labour and capital. According to E.A, 
Saxson, basically productivity is a physical relationship 
between output and the input which gives rise to that output. 
J. Horing defines the term productivity, that it is generally 
used rather broadly to denote the ratio of output to any or 
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all associated inputs in real terra. 
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There are many different concepts of productivity, 
and still more ways for computing it productivity of agri-
culture so far has been looked at from different points of 
view, such as productivity of land, labour and capital. 
These are the best known partial productivity measures. 
Attention may specially be focussed on productivity 
of land, because it is the most permanent and fixed among 
the three conventional categories of inputs (land, labour 
and capital) and in recent times has assumed sjpecial impor-
tance with the population explosion. Land on regional or 
unit basis expresses yield of crops in terras of output, and 
from a national point of view, it is desirable to secure the 
employment of the greatest number of persons. Productivity 
of land is obviously of primary Importance in a countries 
with a high density of population. Where land resources are 
limited, the principal means of raising production to keep 
pace with the growth of population and demand for improved 
diets is by raising yield per hectare. 
Raising the productivity of land, however, does not 
mean only raising the yields of a farm or country in rela-
tion to the total area of farm land, and may be raised also 
by changing the pattern of production toward more intensive 
system of cultivation 
or toward higher value crops. The productivity 
of land may be increased by raising multiple crops In a 
year on the same land as the farmers of Japan, China or 
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United Arab Republic are doing. It may be increased also by 
progressively changing land from low value crops to high 
4 
value crops, 
Here a distinction must be made between the concepts 
of measurement of agricultural output in terms of calories 
(or some other measurement of food values), and in terms of 
money values. For example, if in a certain region land is 
shifted from cereals to potatoes the output per hectare in 
terms of calories of human food' is likely to be increased, 
but its productivity in terms of money value may be changed 
up or down according to the relative prices of cereals and 
potatoes. Again shifting of land from main crop potatoes to 
luxury vegetables may will increase its productivity in money 
terms, but certainly reduce it in terms of calories. 
In developing countries with dense and fast growing 
population where food is in short supply, the first need may 
be to maximize the volume of the total output in terras of 
calories, 
productivity of land is of primary importance as a 
determinant of the total level of food and agricultural 
production, the productivity of labour is mainly Important 
as a determinant of the Income of the population engaged in 
agriculture. The productivity of laboiir is a somewhat more 
complex concept than land productivity. It may be simply 
expressed by the hours of work needed to produce, i.e., a 
ton of wheat or cotton. But except where mainly monocultural 
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agriculture is practised such measurements have a limited 
meaning, and more commonly labour productivity is measured 
by the total agricultural output per xmit of labour. 
Labour input may be expressed as the total ntimber in 
labour force or, in order to take into account the intensity 
of labour, as the nvirriber of man-hours worked in agriculture. 
Similarly, the total agricultural output may be taken as the 
value added by labour and other factors in agriculture, i.e., 
the value of fertilizers, pesticides, fuel and other inputs 
from outside the agricultural sector is svibstracted from the 
value of the output in order to determine the net contribu-
tion of agricultural sector. The more refined systems of 
measxarement, in particular value added per man-hour, are of 
importance chiefly in economically advanced countries vrtiere 
it is intended to compare labour productivity in agriculture 
with that of other occupations, or where it is necessary for 
social p\irpose to compare the incomes and productivity of 
workers in agricultxire with those in other occupations. They 
are of less importance in developing countries where there 
is commonly an abundance of farm labour, and where farm 
workers are often seasonally employed or \anderemployed except 
at times of peak labour demand, i.e., at harvesting or 
sowing times. 
Labour productivity in agriculture has two important 
aspects. First it profoundly affects national prosperity, 
i.e., the national income; secondly, it principally determines 
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the standard of the living of the agricultural population. 
National prosperity in the economic perspective is largely 
synonymous with the high output per man ho;ir. Therefore, if 
country intends to increase its prosperity it needs : (a) 
to encourage technical assistance and Improvement to the 
labour population, which helps to increase the productivity 
in agricultural economy and (b) to stimulate a continual 
transfer of labotir from low productivity to high productivity 
regions. So far as raising the farmer's standard of living 
is concerned, there are two ways : either he may be paid 
more than the prevailing regional or world prices for a given 
amount of work, or the steps can be encountered to raise his 
output, i.e., productivity from the same resources. Output 
per man can be improved in the agricultural economy : (1) by 
giving each farm worker more land and livestock to look after, 
and (ii) by making each unit of land and livestock capable 
of yielding a bigger output. 
productivity measures of capital are particularly 
complicated to compute and difficult to interpret. This is 
largely because of farms, and the purpose for which capital 
may be utilized in agricultural production process. It is 
generally utilized for the purchase of land, for improvement 
of land, land reclamation, drainage, irrigation purposes, 
livestock purchase, feeds, seeds, fertilizers, agricultural 
implements and machineries, crop protection chemicals etc. 
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Measiirement of agricultural productivity depends upon 
conceptually consistent measures of aggregate agricultural 
output and input. The concept of inputs in productivity stu-
dies includes the resources committed to agriculture by the 
farmers. These inputs are subjected to control by the deci-
sions of the farmers under the framework of government's 
policies. And these inputs may be classified as labour and 
tengible capital (including intermediate products which are 
purchased annually from the non farm fources, such as 
fertilizer and processed feed and seed). Land, building, 
machineries, pesticides, livestock and piirchased production 
services are tangible capital Inputs. Choice of inputs mainly 
determines the increase in agricultural productivity with 
due regard to the qualities of inputs in a relative sense 
and the techniques and skills which are utilized in produc-
ticxi process. 
L.D, Stamp while attempting to measure crop produc-
tivity per unit area Emphasized, that areal differences 
in productivity are the result partly of natural advantages 
of soil, and partly of farming efficiency. Farm efficiency 
refers to the properties and qualities of various inputs, 
the manner in which they are combined and utilized in 
production. 
Concept of Regional Develoy:nent : For a clear understanding 
of the concept of regional development, it is essential 
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to have a definition of'development' itself. Geographers 
and economists have defined it in the following ways ; 
a) development is normative - it is concerned with progress 
goals. 
b) development is multidimensional - it is concerned with 
all aspects of life and the multiple needs of people 
and society. 
c) development is unique for each country - it is concerned 
with a particular set of goals formulated at a particular 
point in time. In other words different regions may have 
different styles of development. 
d) development must be a coherent process - if a variety of 
goals are to be sought simultaneouslythey must first be 
reconciled with each other. 
With these proposition in mind the following defini-
tion of regional development is suggested, "Regional develop-
ment is an ongoing process of goal formation and goal achieve-
ment directed toward increasing the well being of a region 
and its people," 
The development of a region has its origin in the 
history of the region. Some regions or some areas within 
region tend to develop at the cost of other regions or other 
areas within a region. In the Indian context such a situation 
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Is frequently encountered. An important regional centre, 
a prime city dominate the region. It tend to attract high 
quality resources, both natural and human, not only from 
rural areas but also from the other towns of the region. 
The term regional will be used describing activities on the 
subnational and super local levels. The following are some 
example of situations in which regional development activities 
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are generated. 
A given country is trying to use assets whicii could 
be generated by regional development in order to accelerate 
the rate of economic, social and cultural growth on a national 
scale. The characteristics feat\ires of this situation can 
be outlined in the following ways. 
a) The implementation of interregional development schemes 
are promoted by central government via a central planning 
or programming Agency. 
b) The inter regional development plan or programme is 
designed for the whole area of the country in most cases 
within the framework of a general development plan or 
programmes. In these cases, the development programme of 
a given country is composed of three interrelated sets 
of programmes : 
i) The general programmes 
ii) The sectoral programmes 
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lii) The interregional progranunes 
The regional development activity is generated via 
the integration of local activities in order to solve 
problems on a regional scale that can not be solved at a 
local scale. A very good example in this field is supplied 
by the tendency to overcome the obstacles created by tradi-
tional administrative division for urban development via the 
promotion of metropolitan planning and metropolitan govern-
Q 
ment. 
In a given country, a special action for regional 
development is designed and implemented in order to accele-
rate the economic, social and cultural change in an under-
developed or depressed region. Such an action can be performed 
within the framework of a general planning or programming 
machinery or via establishment of a set of institutions 
which do not have counterpart in the more developed region 
of the country. 
The regional development activity is started and 
implemented as a consequence of a sectoral investment 
decision. In this case, the primary motivation for regional 
was not created by the region but by the sectoral forces. 
Neverthless, in contemporary condition, in most cases, the 
sectoral unit is recognising the necessity to design and 
31 
Implement a regional development plan which will be establish 
the proper relationship between the economic and non economic 
activities and which will design a proper set of social 
9 
and cultural Institution and investment* 
The terra development will be used in both qualitative 
connotations. In other words, development means not only 
qualitative growth, the fact that the economic and social 
variables, such as population, production, consumption are 
getting bigger, but also that we observe a qualitative 
change, the social and economic conditions are better than 
they have been in the past. We shoxild also take into account 
the interdependfincy of social and economic factors in deve-
lopment, welfare effect of economic growth and the produc-
tivity of social factors. 
The notion of development in the context of regional 
development refers to a value positive concept which aims at 
enhancing the levels of living of the people and general 
conditions of h\iman welfare in a region. It is a value 
positive concept because development is not only a change 
but a change for better, just as plnats into a tree and a 
child into an adult and there is no reversal of position 
attained, economic development is reflected through growth 
of output and national income. Thus an important indicator 
of economic development is the increase in per capita Income. 
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Development is neither class neutral nor it is uniformly-
available across the region. The development process benefits 
some classes of society more than other classes. It helps 
certain regions to attain higher levels of development 
than other regions. This gives rise to social disparities 
as well as regional disparities. Such a situation operates 
because of behaviour of parameters of development. 
The Pattern of Regional Development 
In the Initial stage of economic development, the 
question as to what a jjattern of regional development of a 
country can aspire in the short, intermediate, and long 
run has to be faced by policy makers. Ideally, one would 
like to have perfect spatial equity in the development. 
But aspirations for perfect equity often transgress the 
laws of efficiency and the spatial behaviour of people and 
are hence impracticable. 
The pattern of regional development, desired often 
depends partly on the pattern of urban development. Past 
efforts to alter the existing urban growth processes, 
central around a few metropolitan towns have not succeeded. 
This failure has led to the persistence of inequalities in 
spatial development in the country. It x has not been due 
entirely to be lack of desire on the part of the government 
to do something. 
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In fact everywhere something has been attempted. 
The failure has been largely due to the fact that well 
formuated policies for development of effective action 
programmes are notably lacking as long as the forces 
encouraging the continued growth of large urban centres at 
the cost of smaller ones are not counterbalanced by the 
forces of deconcentration, existing urban pattern can not be 
changed. 
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THE CONTRIBUTION OF AGRICULTURE TO ECONOMIC GF^ V'H'H J f) 
Agriculture through Its multifareous relationship 
has a bearing on the industrial, urban, technological and 
social development. Agriculture itself is a system composed 
of multiple components and productivity measures the effi-
ciency of the entiirs agricultural system. 
Adam Smith in his book "Wealth of Nations" argued 
almost two centuries ago that agricultural output in its 
widest sense is the basic working capital of a nation in its 
initial stages of growth. The proposition is still true, when 
virtually in all underdeveloped countries, agriculture repre-
sents 40 percent to 60 percent of the national income and 
50 percent to 80 percent of its population is directly or 
indirectly employed in agriculture. Modern economic develop-
ment is not possible without development in the agricultural 
sector and it is specially crucialin the early stages of 
economic growth. The existence of a substantial agricultural 
surplus is pre-condition for the general economic development 
of a country. 
Simonkuznets analyses three ty^es of contributions 
from agriculture to economic growth. These are product 
contributions, market contributions and factor contribution. 
By product contribution, it means an increase in the total 
net or gross output of the country or the growth of the 
product per capita, so an Increment in the net output of 
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agriculture represents a rise in the output of a country. 
This type of contribution from agriculture is constituted by 
the growth of product within the sector itself. This product 
contribution to the economic growth of a country will be 
higher, if the share of agriculture in a country's labour 
force is larger, and the ratio of product pier worker in agri-
culture to that of non-agriculttiral sector is higher. Secondly, 
as the econcxnic growth proceeds, and the share of agriculture 
in the labour force decreases, there will be a continuous 
decrease in the proportional contribution of agriculture to 
economic growth. 
The market contribution from agriculture is made 
through the medium of trade with other countries. Agricultxire 
makes a market contribution to economic growth by (a) Fur-
chasing some production items from other sector at home or 
abroad (b) Selling some of its product to purchase consumer 
goods from other sectors or to dispose of the product in any 
way other than consumption within the sector, in all these 
ways, agriculture makes it feasible for other sectors in the 
econcMny to emerge and grow and for international flows make 
it feasible for the agricultural sector to operate more effi-
ciently as a producing unit and use its product more effec-
tively as a consuming unit. 
In the early stages of growth, this market contri-
bution of agriculture to economic growth is larger because 
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at that stage agriculture accounts for a greater share of the 
net output of the economy. So the magnitude of the trade with 
other sectors of the economy will be larger and thus it will 
have a greater bearing on the economic base of the country. 
But as the growth process proceeds and there is a decrease 
in the share of agriculture in both product and labour force, 
there is a tendency of declining proportionate contribution 
of such market contribution to the total output of the economy. 
In short, we can say that this market contribution of agri-
culture is very important in the early stages of growth, but 
this contribution declines as the growth has proceeded apace. 
In the early stages of growth of many of the developed coun-
tries of today, agriculture was an important source of exports 
and this facilitated the modern economic growth. Thus the 
contribution of agriculture to exports assijmes strategic 
importance, 
The third type of contribution of agriculture to 
economic growth occurs when there is transference of resources 
from agriciilture to other sectors of the econcsny. To quote 
Kuznets, "thas if agriculttire itself grows, it makes a pro-
duct contribution; if it trades with others, it render a 
market contribution; if it transfers resources to other 
sectors, these resources being productive factors, it makes 
2 
a factor contribution" . 
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These resoxirces transferred can be either capital 
or labour. These can be a compulsory transfer of resources 
from agriculture through taxation, in this method the burden 
on agricxiltxore will be greater. 
Thus we see that agriculture plays a crucial role 
in the economic developroent of the underdeveloped countries. 
Agriculture's contribution in promoting economic growth can 
be summarised in five propositions : 
1, Agriculture must provide adequate food supplies for the 
rapidly increasing population in the developing countries, 
2, Agricultural development is essential for supplying raw 
materials for the expanding industrial economy and inc-
reasing foreign exchange earnings through enlarged agri-
cultural exports, 
3, Agriculture helps economic development by providing an 
expanded market for Industry and manufactured constimer's 
goods, 
4, Agricultiiral development can facilitate the development 
of industry by releasing labour from agriculture to non 
agricultural sectors, 
5, In the early stages of development, agriculture, being the 
predcKninant sector, it can generate capital formation needed 
for further econcxnic growth. 
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These propositions should be examine in detail. There 
has been a tremendous growth of demand for food in under-
developed countries because of several reasons. Firstly, 
population has increased in most of the underdeveloped coun-
tries and the rate of growth of population in most of the 
underdeveloped nations of the world's has been in the range 
of li per cent to 3 per cent. Hence it is desirable that in 
these underdeveloped countries food production shoxild increase 
faster than the annual rate of increase in population. Secon-
dly, the income elasticity of demand for food in xmderdeveloped 
countries is considerably higher than in high income nations. 
Hence, in xinderdeveloped countries, a given rate of increase 
in per capita income has a considerably stronger impact on 
the demand for agricultural products than econcxnically 
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advanced countries. 
Moreover, due to a rise in urban population in cities 
and other industrial centres dependent on purchased food, the 
growth of demand for increasing the marketable sxirplus of 
agricultural goods is more rapid than the overall rate of 
increase. The marketable surplus in agricultxire is very basis 
on which the development of other sectors depends. So In 
underdeveloped countries there are additional problems of 
developing canmunication link and marketing facilities in 
order to satisfy the growing needs of non-agriculture 
population. 
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If the supply of food does not keep pace with the 
growth of demand, there will be tendency of rise in food 
prices leading to political discontent and pressiire on wage 
rates vrtiich will have adverse effects on industrial profits, 
investment and econcwnic growth. This inflationary impact will 
be more severe in an underdeveloped coimtry than in develop-
ed countries, in some countries, where foreign exchange is 
available, this domestic shortage can be eliminated by food 
imports. But foreign exchange is generally in short supply 
and it is required for the import of machineries and other 
equipments for the development of industry. So it is highly 
essential to increase the food supplies to meet growing 
demand of the urban population. As Bruce F. Johnston and 
John Mellor conclude "In view of the potential that exists 
for increasing agricultural productivity it is likely to be 
advantageous to obtain the additional food supplies by 
increased domestic output rather than relying on expansion 
4 
of exports to finance enlarged food exports". 
So we see that increased supplies of food and other 
farm products are very essential for the rapid development 
in any country. Increased demand for food will have to be met 
primarily by expanding the domestic production of food in 
most of the less developed countries. As W.W. Rostow remarks 
"Agriculture must supply the food required by expanding urban 
populations in the developing countries. If the demand is 
not met, there may be humger - even starvation; or food must 
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be required from abroad which depletes the foreign exchange 
5 
needed to import industrial equlpnents and raw material". 
There is historical evidence also that unless there is 
reliable food surplus, the fundamental pre-condition for 
economic development is not fulfilled. Hence, increased food 
supplies are necessary for high worker i>roductivity and low 
cost industrial production. In Japan also, rising agricul-
tural productivity minimised the need for using foreign 
exchange earnings for the import of food. Secondly, Japan 
kept down the food prices and this helped to reduce the 
inflationary pressure generated by industrialisation and 
kept wages rates favourably low in relation to profits, 
thereby strengthening industrial production and export. 
The essential role of agricultxire in providing raw 
materials for the industry and foreign exchange earnings 
through enlarged agricultural exports can one of the most 
important methods of increasing income and foreign exchange 
earnings. As Mario Bandini remarks "Data are available to 
show that agriculttire often is the main earner of foreign 
currency. The need for this cannot be contested and it 
therefore seems advantageous that the less developed coun-
tries have freer acess to export markets, and at the same 
time, increase their agricultural production to cover as 
much as their domestic demand as possible". As the indui 
tjtialisation of a coxintry proceeds, it necessitates the 
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the expansion of Industrial raw materials. The consumer 
goods industries also demand production of raw materials 
such as pulp, timber, paper and textile fabrics. These 
raw material can only be supplied by the agricultural sector. 
The next proposition Is that the agrlcxilture sector 
provides market for the product of Industry and thus helps 
the economic growth of a country, in most of the developing 
econonles, the progress of Industrialization Is hampered 
due to lack of sufficiently wide market for manufactured 
goods. If there Is a substantial Increase In agricultural 
production, the per capita Income of rtoral people will rise 
and as the village people ccrnie In direct contact with the 
urban population with the improvement of transport facili-
ties, there is a natural Increase in the demand for indus-
trial products. This is an important factor in a large 
country where the majority of the population is agrlcultioral. 
This Increase in incomes of the rural population also brings 
out a change in the pattern of agricultural production. As 
the productive capacity of the agricultural sector increases. 
Incomes in the agricultural sector will Increase and in due 
course, the transanctlon between the agricultural and indus-
trial sector will increase and hence there will be an incre-
ment in the volume of exchange between the two. The agrlcul-
txiral sector beccmes a great consumer of manufactured goods. 
Secondly, agricultural development also provides 
expanded markets for chemical fertilizers and agricultural 
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equipments industries. These industries have a direct 
bearing on the growth of agriculture and hence there will 
be a great demand for the product of these industries. In 
some of the developing countries, if cheap agricultural 
equipments are available to farmers, it will create an Incen-
7 
tive to apply modern methods of agricultxiral productivity. 
An other contribution which agriculture makes to the 
economic growth of a country is the transfer of manpower 
from agriculture to non-agricultural sectors, in addition 
to transfer of labour force from agriculture to other sec-
tors of the economy, the agricultural sector can provide 
capital necessary for financing economic growth. But one 
shoxild not go too far in arguing that capital formation 
can be an important contribution for industrial development. 
The political and institutional factors make it very diffi-
cult to mobilise the increased potential for saving and 
capital accumxilation, made possible by enhanced agricultural 
productivity, into an actual increase in investment. The 
recent experience of India in tappering the increased pro-
ductivity out of agriculture gives ample justification to 
doubt whether capital accumulation in agriculture and 
economic growth will proceed at a satisfactory pace. So 
it is a problem of modern economic growth as to how to 
extract the surplus in agriculture for financing the other 
sector of economy. 
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CHAnSR - IV 
A %tvit'W of work, done so far 
C H A P T E R -IV 
A REVIEVv OF VK)RK DONE SO FAR ^ 
In the beginning of the 20th centuiry was marked by 
an awakening of Interest In scientific study of agriculture 
throughout the world which had Its Implications In India 
as well. The Famine Coraralssion of 1880, 1898 and 1901, the 
irrigation commission of 1903, the committee on Cooperation 
of 1915 and the Royal Commission on Agriculture in India, 
1926, 1928 made many recoiwnendatlons for the promotion of 
the welfare and prosperity of rural population. 
The Reports of the Famine Commission were landmarks 
in the history of Indian agricultural development. However, 
it was the Royal Commission on Agriculture in India which 
particularly paved the way for future research on the 
problems of Indian agriculture. 
The Royal Commission on Agriculture recommended the 
setting up of a Central Council for Fasterlng and Coordi-
nating Agricultural Research throughout the country. The 
Indian Council of Agricultural Research was set up in 1929 
to promote, guide and coordinate agricultural and animal 
2 
husbandry research throughout India. The council performs 
the important task of coordinating agricultural research 
and framing agricultural policies for the country as a whole 
and also serves as an advisory body to the Government of 
India in matters pertaining to agriculture. Apart from the 
Indian council of Agricultural Research, a number of commo-
dity committees deal with research in respect to particular 
crops. The commodity committees are semi-autonomous bodies 
financed by grants from the Government of India, and are 
is 
located In the main growing region of the crops concerned. 
Besides Agricultural Research Institutes, numbering 
about three dozens, several agricultural universities and 
colleges are scattered all over the country. They play an 
important role in extension and improvement of technology 
on agriculture. 
However, Bihar, the region of this study is directly 
benefited from Pusa Agricultural institute which was founded 
in 1936 in a village Pusa in the Samastipur district of 
North Bihar Plain. This serves as a vocational training 
centre for farmers, it is predominently practical and impor-
tant that farmers should have easy access to land where they 
can practice dally on the same lines as the crop production 
programme for the student of the university and college of 
agriculture in Bihar, There are a number of research sta-
tions scattered all over the state which are managed by a 
few Isolated research workers without modern equipments and 
other facilities and are contributing little to scientific 
research on problems pertaining to agriculture. 
In modern times effective and fruitful research can 
not be carried out by isolated scientists in a large number 
of ill-equipped, ill-staffed, ill-coordinated and ill-
supervised research stations scattered over the state. Each 
research project has served Inter-related aspects and its 
success depends on the provision of a team of highly 
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qualified staff specialising in different fields. For exam-
ple, general agricult\ire, soil and water management, agro-
nomy, plant breeding, agricultural engineering and marketing 
etc. Close collaboration and coordination is necessary not 
among the various research stations in the state but also 
with other similar institutions. Among the institutional 
changes that have overtaken in Indian agriculture, land 
reforms occupy foremost position. It has been observed that 
land reforms introduced in Bihar in 1961 have been responsible 
for a considerable improvement in agricultural situation in 
the state. 
According to K.L. Rao (1968) the two conditions for 
any large scale return from agriculture are land and water. 
They are ready means of increasing production. 
B.F. Fal (1968) has pointed out that overall produc-
tion and yield per acre of irrigated land has not recorded 
the anticipated increase. Supply of water alone does not 
bring the desired impact. It is necessary that water and 
other inputs are used adequately and at right time without 
causing harmful residual effects on soil. To get the best 
results of irrigation Indian Council of Agricultural Research 
4 
has realised the importance of this type of research, 
N.G, Dastane and U.S. Patll (1968) have studied the 
water requirements and presented a detailed account in this 
respect. According to them water requirement of crops are 
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essential for reaping potential yields. The present concept 
of water requirement Is that It Is the quality of water 
needed by a crop for obtaining maximum yield. 
J.S. Kanwar (1969) pointed out that the only way to 
Increase the return from land Is through the Increase In 
productivity per unit area per vmlt time. This Is possible 
If an Intensive use of land Is made through the use of 
assured Irrigation, fertilizers, pesticides, high yielding 
seeds and better agronomic technology. The use of ferti-
lizers In India is very low due to the low income of out-
put but it should be further Increase. Fertilizer use also 
substitute labour and Improves Its output. 
J.S. Kanwar (1970) has focussed attention on the 
modernization of Indian agriculture. According to him the 
new technology of production is based on the use of ferti-
lizers, high yielding varieties of seeds, pesticides, 
scientific water management and other agronomic practices. 
Nowadays a greater use of machinery is made for seeding 
fertilizer and pesticide application, harvesting, threshing 
and processing. In this way we see that suitable implements 
and machinery have become a necessity for the progress and 
7 
modernization of Indian agriculture. 
According to S.K. Rao (1971), the major cause of 
Interstate variations in crop output is the difference In 
the growth of irrigated area among the state. 
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B. Mandal, (1971) in h i s study a t tenpted t o reg iona l ize 
North Bihar in to manufacturing regions by providing a 
measure of manufacturing i n t ens i t y and l e v e l s of indust-
r i a l i z a t i o n . Manufacturing i n t e n s i t y has been ca tegor ized 
a s high. Medium and low. The r i v e r b a r r i e r , the t r anspor t 
system, the resource system have a l l been taken in to 
account for t he study in r e g i o n a l i z a t i o n . 
R.P. Sinha (1972) he in h i s study analyse the i ndus t r i a l 
anatomy of Chotanagpur which i s s tore house of mineral 
wealth. Following a br ief enumeration of the minerals 
ava i l ab le in the p l a t eau , the author p a i n t s the i n d u s t r i a l 
landscape in which four major i n d u s t r i a l regions can be 
discerned: the Singhbhum region, Ranchi and i t s adjoining 
lands , the Damodar bas in , and the lower Son bas in . Some 
complexes and nodes have developed in the regional indus-
t r i a l landscape. In f a c t , the resource p o t e n t i a l has not 
yet been u t i l i z e d and as such , wide gaps of backwardness 
p e r s i s t . 
Noor Mohammad (1973) according t o him changes in a g r i -
c u l t u r a l land use and cropping p a t t e r n and crog; dominance 
have Gccured in a small v i l l a g e of Misraula in Bas t i d i s t r i c t 
in U.P. , Owing t o consol ida t ion of holdings and improved 
i r r i g a t i o n f a c i l i t i e s . The general p r a c t i c e throughout the 
per iod has been the combination and i n t e n s i f i c a t i o n of same 
p a t t e r n which i s c lose ly associa ted with the physical 
cha rac t e r of the land. 
5rt 
Jasblr Singh (1972) in his study attempted to review 
various measxires of agricultural efficiency In a particular 
region and to suggest a further measure. To measures 
efficiency by comparing the calorific output available for 
Ingestion per unit area of food crops and oil seeds with 
9 
the weighted average standard nutrition for Ingestion. 
O. Coutlnho and T.C. Sharma (1976) have focussed 
their attention on the Interdistrlct variations of agri-
cultural productivity In respect of twelve Important crops 
In Klarnataka. The results of the study Indicate that agri-
cultural productivity in most districts of the south 
Karnataka plateau and some districts of north Karnataka 
plateau is above the state average and is on Increase in 
roost of the districts. On the other hand, the remaining dis-
tricts of north Karnataka plateau and coastal districts of 
north and south Karnataka have a relatively low productivity 
which is further declining. 
R.I. Singh, et al. (1976), the authors in their 
study Illustrated that the rise in the prices of farm 
production inputs adversely affected the level of its 
utilization on the one hand and the level of farm produc-
tivity on the other. The exorbitant rise in the prices of 
modern farm Inputs like fertilizers, irrigation and plant 
protection measxures restricted their use by farmers and 
thereby reduced the level of productivity in recent years. 
Therefore, to maintain the tempo of increased productivity. 
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the prices of modern farm inputs should not be allowed to 
11 
rise beyond the reach of majority of farmers. 
N.Izhar (1977) in her study reveals that fairly 
high agricultural productivity has been achieved in some 
districts of the middle Ganga-Yamuna Doab whereas as the 
lowest productivity areas bordering the Ganga on the east, 
and a Yamuna district. The lowest productivity area of 
12 Uttar Pradesh is, however 400% above national level, 
Surendra Singh and v.s. Chauhan (1977) in their 
study review the earlier methods of measuring agricultural 
productivity and applied a composite index covering three 
dimension : yield, prices and intensity of agricultural 
production, for measuring agricultural productivity per hec-
tare of net cultivated area as well as per agricultural 
worker in uttar pradesh. Generally, the productivity per 
hectare of net cultivated area and per agricultural worker 
follow a similar pattern, excepting in some areas where 
the number of workers engaged in agriculture is far above 
average, as in case of Bundelkhand region. Otherwise, they 
find that the areas of higher productivity are well marked 
in Western uttar pradesh, particularly in Ganga-Yamuna and 
Ganga-Ram Ganga Doabs, whereas areas of lower productivity 
13 lie in eastern Tarai. 
G.K. Chadha (1977) point out that in recent years, 
significant changes have occured in agricultural technology 
fi2 
of India. According to hira the new agricultural technology 
consists of biochemical and chemical innovations. Biochemi-
cal innovations are the gift of science and refer mainly 
to inputs which have a physiological effect in increasing 
productivity from a given land base. High yielding seeds, 
chemical fertilizers, pesticides etc, are example of such 
innovations are the gift of engineering and refers mainly 
to inputs which have a physiological effect in increasing 
timeliness of field operations. While biological innova-
14 tions are generally labour displacing and biased to scale, 
S.D. Shinde, et al, (1978) in their study examine 
the pattern of agricultural productivity in Maharashtra 
plateau. Based on an index of agricultural productivity 
various productivity regions have been delineated. These 
can be divided into broad categories : very high produc-
tivity zone confined to the western part of the region, 
which is an area of assured rainfall and well developed 
irrigation facilities and a zone of moderate to very low 
productivity, 
S. Subbeah and Ajazuddin Ahmad (1980) in their 
study tried to find the agricultural productivity and its 
spatial variation in the context of environmental, techno-
logical and institutional factors, A niimber of variables, 
viz. soil rating index, amount of rainfall, irrigated area, 
fertilizer consiamption, mechanization, agricultural laboxjr 
and the share of scheduled castes and scheduled tribe 
S3 
population are hypothesized to explain the areal differen-
tiation in the agricultural productivity. 
S.K. Sharma (1980) in his study examines the regional 
variation in agricultural productivity in Madhya Pradesh 
and identifies the factors which determine productivity 
17 
variations, 
A, Munir and F.A. Slddiqul (1983), according to them 
the population pressure and agricultural productivity in 
Gonda district reveals that the degree of agricultural pro-
ductivity, with a few exception, increases with high degree 
of agricultural density* The computed residuals from reg-
ression of agricultural density on agricultural productivity 
among the blocks depict that forty percent of blocks are 
18 found to be relatively under high population pressure, 
A,G, Prasad and V. pothana (1983) in their study 
illustrated that high yielding varieties gave rise to 
widespread optimism. It was also hoped that the effects of 
green revolution would be felt in other areas as well since 
HYVS are land substituting, labour using and are natural 
to scale. 
R,S. Embe (1984) in his study Interprete the regional 
variation and emergent trends of agricultural productivity 
in Madhya Pradesh, The productivity at the district level 
has been evaluated with the help of foxir indices - crop 
yield index, population supporting capacity of the cropland. 
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price weighted areal and laboior productivity index. Though 
the nature of the terrain seems to be of primary importance 
in a complex set of physical and non-physical determinants, 
the populousness of the areas and the stage of agricultural 
development seem to act in combination with physical charac-
teristics of the land and social well being in the capacity 
to accept the development inputs. The varying degree of 
acceptability seems to cause sharp regional variation in 
productivity, 
S.H. Siddiqui (1984) in his study of Norths Bihar 
Plain pointed out that the low agricultural productivity 
may be attributed to various natural, economic and social 
factors operating in the region. These factors are the 
natiiral hazards, uneconomic size of land holdings and 
poverty amongst the farmers adversally affected agricul-
21 tural production in the region. 
G.V.s.R. Krishna, et al. (1985) in their study 
illustrated the impact of plan efforts on yield of Bajra 
and jowar over the periods consisting of six five year 
plans, three rolling plans and a preplan period using 
tabular and variance analysis techniques. The study reve-
aled that the plan efforts did not play significant role 
in improving the yield rates of Bajra and Jowar in most 
of the arid western Rajasthan. It was found that the rain-
fall was most crucial variable responsible for explaining 
yield variations in the dryland areas, it may thus be 
5S 
concluded that the Increased emj^ iasis of Five Year Plans 
on harnessing water resources would go a long way in 
improving the productivity of two important cereal crops 
22 
of the arid areas, 
S.K. Sharma and C.K. Jain (1985) in their study 
analyses the changes in agricultural productivity in 
Mahya pradesh with its diversified socio-economic and 
physical conditions. They used least square regression 
to analyse the trend while relationship is presented with 
the help of coefficient of correlation. Trend analysis 
is based on area, production and yield fixture of six major 
crops. Wide regional disparity in the growth of output of 
crop has been observed. Attempt has also been made to 
present spatial as well as temporal variation in yield 
rates of major crops along with the analysis of their 
impact on growth of production. ^"^  
M. Shafi (1985) in his study examined the agricul-
tural productivity with special reference to farm powers, 
human labour, draught animals and machines, it is esta-
blished that half the energy in Indian agriculture is 
supplied by draught animals which constitute the backbone 
of Indian agriculture. The distribution of power availa-
bility is also not same throughout the country. Major 
areas are under medium, low and very low power avail-
ability class. There is no use in increasing further 
Sfi 
availability of power in district where it is already high. 
24 The focus should be on low power availability areas. 
V. Vidya Nath (1985) in his study analyse the 
pattern of crop productivity in Andhra pradesh. Agricultural 
productivity is used as the most important indicator to 
depict the spatial pattern of agricultural development on 
any area. Crop productivity is a function of several vari-
ables pertaining to physical, socio-economic, technical and 
organisational aspects. Besides, it is also frequently asso-
ciated with attitudes towards work, thrift, industriousness 
25 
and aspiration for higher learning. 
A. Qxireshi and M, Hasan (1985) in their study ana-
lyse the levels of agricultural productivity in eastern 
Uttar Pradesh, characterised by a very high population den-
sity of over 615 persons per square kilometer and a low 
level of agricultural productivity is due to natural hazards 
and general poverty of the people. Expansion in the acreage 
of cultivable land is also limited. For assessing the level 
of agricultural productivity two parameters ; output per 
xmit area and output per agricultural worker have been 
^ 26 used. 
J.C. Kuneyal and R.L. Singh (1986) in their study 
measiore agricultural productivity in Nainital district. 
The aggregate performance of crop yield per unit of area 
has been perceived as the primary determinant to demarcate 
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the agricultxirally weaker or efficient zones in the areas 
concerned, in order to reckow the blockwise imbalances in 
the level of crop production, the authors have made an 
attempt to select some of the significant crop i.e. wheat, 
27 paddy, maize, oil seeds, pulses and sugarcane, 
B.S. Negi (1986) in his study attempted to deal with 
the productivity of food crops in the Kingdom of Nepal. He 
found that the districts lying in the terai region have high 
agricultural productivity and the district in Far Western 
northern hill region of Nepal have low agricultural 
28 productivity. 
Vivekananda Bhattacharya (1986) in his study tried 
to assess the impact of agricultural development on living 
condition of people in Darpur block of Medinepur. The 
author mention that the area is composed of alluvial soil 
giving good scope for agricultural development. The author 
deals with the major land use of the area, it goes on to 
enumerate the main crops of the area like paddy, wheat. 
Jute, potato, pulses and green vegetables. There is gene-
rally lack of information among people about commercial 
benefit and the available scope for some particular crop 
in their particular piece of land. This puts pressure on 
the part of government to enlighten the farmers to Improve 
29 their land use for optimum commercial benefits. 
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Ashok Kumar (1986) in his study illustrated that the 
low productivity of pulses in India may be due to low share 
of irrigated area to total area under pulses. Fulses are 
generally cultivated in marginal land of low soil fertility 
under raeditjra rainfall and dryland conditions with very low 
levels of inputs. The absence of irajiroved technology inputs 
comparable to those available for other cereals like rice 
and wheat may be other constraints. Apart from the tech-
nological gaps for which more intensive research work is 
needed. There is an extremely slow flow of technology 
from laboratories to farmers field and management gap at 
farmer end, the consequent low yield of pulses and the lower 
return from their cultivation compared to cultivation of 
other crops. 
Varsha Vaid and V.S. Datye (1987) in their study 
attempted to trace some of the significant variables in-
fluencing agricultural productivity in temporal context 
taking Maharashtra as a sample. This helps to focus atten-
tion on the areas of low productivity which can help in 
better planning and management in agricultxire. The authors 
start with the initial hypothesis that the productivity is 
31 
related to some socio-economic variables. 
R.K. Raina (1990) in his study examines the varia-
tion in land productivity in India, taking per capita 
cropped area, short term interest rate for agriculturist, 
rainfall, irrigation, soil quality index, fertilizer and 
59 
32 
cropping pattern Index as the explanatory variables. 
K.S. Sohal and A.K. Salnl (1990). According to them 
agricultural productivity of an area is influenced by 
physico-socio-economic, institutional and organisational 
factors. These factors are not uniformly distributed in 
any given region and similar is true in case of Punjab. 
Physical parameters have affected the productivity levels 
33 
of individual crops. 
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C H A P T E R -V 
AGRICULTURAL PRODUCTIVITY Al'JP REGIONAL DEVLIX)PMENT 
The s t a t e of B i h a r i s l c x : a t e d i n t h e e a s t e r n 
p a r t of I n d i a . I t h a s t h r e e d i s t i n c t s g e o g r a p h i c 
r e g i o n s , t h e n o r t h e r n p l a i n s , i t i s carnrr.only known 
a s N o r t h B i h a r P l a i n , t h e C e n t r a l o r Sou th B i h a r 
P l a i n and S o u t h e r n C h h o t a n a g p u r P l a t e a u . The p l a i n s 
of B i h a r i s a f e r t i l e a r e a , v:here a g r i c u l t u r e c o n t r i -
b u t e s 46 p e r C e n t t o t h e s t a t e ' s t o t a l economy. H e r e 
a g r i c u l t u r e plays a dominant role as it not only 
provides food t o 86.3 mi l l ion (1991) persons but a lso 
suppl ies raw mater ia l t o var ious agro-based i n d u s t r i e s . 
About 80 per cent of the populat ion of the s t a t e i s 
d i r e c t l y or i n d i r e c t l y engaged in a g r i c u l t u r e . 
There are 11 important crops grown in Bihar and 
these toge ther account fo r 94 per cent of the t o t a l 
cropped area of the s t a t e . For an ana lys i s of a g r i c u l t u r a l 
p roduc t iv i t y , these crops have been grouped in to th ree 
c a t e g o r i e s , v iz c e r e a l s ( r i c e , wheat, bar ley and maize) 
accounting for about 80 per cent of the cropped area; 
pu l s e s ( gram, arhar , peas , masoor and khesari) with 
12 percent and Cash crops ( Sugarcane and po ta toes ) 
with 2 percent of t o t a l cropped area . 
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METHODOLOGY : 
The study i s based on d i s t r i c t v/ise d a t a c o l l e c t e d 
from v a r i o u s o f f i c i a l r e c o r d s of D i r e c t o r a t e of S t a t e s t i c s 
and Eva lua t i on of B iha r , P a t n a . The d i s t r i c t w i s e p rodu-
c t i v i t y i n d i c e s of each c r o p s were computed accord ing t o 
the young i s y i e l d index method. The method i s mentioned 
below in t a b l e No, 1, The s tudy i s based on 198^^ d a t a . 
TABLE I 
Method of C a l c u l a t i n g Crop P r o d u c t i v i t y Y i e l d Index fo r 
D i s t r i c t Nalanda. 
Kame of 
Crop 
1 
Rice 
Wheat 
Maize 
B a r l e y 
T o t a l 
Y i e l d in q u i n t a l 
p e r h e c t a r e 
Average 
y i e l d 
in t h e 
s t a t e 
2 
11.96 
16.84 
15.26 
7 .93 
-
Yie ld in 
t h e 
d i s t r i c t 
3 
22. 18 
20.75 
18. 33 
10.00 
-
Area 
of c rop 
in d i s t t , 
in 
h e c t a r e 
4 
137000 
80000 
6000 
1000 
22400 
Crop 
y i e l d 
in the 
d i s t t . 
a s 
p e r c e n t 
of t h e 
s t a t e 
( c o l . 3 / 
c o l . 2x100) 
5 
185.452 
123.219 
120.118 
126. 103 
-
Percentac 
mult ip l i e 
by a rea 
in hec ta j 
c o l . 4x 
c o l . 5 
6 
25406924 
9857520 
720708 
126103 
36111255 
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crop yield Index for district Nalanda = 224000^^ " 161.21 
This index represents the yield of all crops in a district 
compared with the average crop yield of the state. Before cal-
culating the crop yield index for a particular district the 
average yield of each of the crops grown in the state must be 
determined. Later on a value in percentage is obtained by 
deviding the yield per hectatre of a crop in the particular 
district by the average yield of the crops in the entire region. 
This value gives the index number as shown in cx>l. 5 of Table I, 
By considering the area devoted to each crop as a weight and 
multiplying this percentage index, the products are obtained as 
listed in Col. 6 of Table I, By adding the products and deviding 
the sum of products by the total cropped area in the district 
(the sum of Col. 4), the average index obtained is the desired 
crop index for the particular district, using crop area as weight, 
Productivity Regions - Cereals 
An attempt has been made in Table II to group all the 
districts of the state into three categories on basis of 
productivity indices for cereals. The distribution of high 
medium and low category region is shown in Fig, 1, Although 
cereals occupy important place amongst crop 80 percent of total 
cropped area under their command, the majority of the districts 
show medium agricultural productivity with respect to cereals. 
About 52 percent of the total area of the state has medium 
productivity of cereals. The high productivity region covers 
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only 10 percent of the t o t a l area of S t a t e , 
In fac t only 7 d i s t r i c t s l i e in high prodduct iv i ty r eg ions , 
23 d i s t r i c t s in mediijm and 9 d i s t r i c t s are in low produc t iv i ty 
region. The area under low produc t iv i ty I s about 38 i^ercent of 
the s t a t e cropped a r e a . 
The region of high ce rea l p r o d u c t i v i t y , though smal l , 
makes a compact block in the cen t r a l par t of the s t a t e which 
includes the d i s t r i c t s of Pa tna , Nalanda, Jahanabad, Gopalganj, 
Bhojpur, Begusarai and Samestipur. The p roduc t iv i ty Indices in 
t h i s region range from 120 t o 160, The p roduc t iv i ty amongst these 
d i s t r i c t s , however, va r i e s with the v a r i a t i o n of s o i l f e r t i l i t y , 
i r r i g a t i o n , consTamption of f e r t i l i z e r s and socio-econorric condi-
t i o n s of the farmers . 
The area \inder medium produc t iv i ty of ce r ea l s (80-120) 
i s separated i n t o two u n i t s by a narrow b e l t oS. high p roduc t iv i ty 
region . One un i t l i e s t o north eas te rn side and o ther t o the 
north western s ide of t h i s b e l t . The d i s t r i c t s in medium a g r i c u l -
t u r a l p roduc t iv i ty regions are Khagaria , West Champaran, 
Aurangabad, Madhepura, Sahebganj, Bhagalpur, East Chaipparan, 
Saran, Siwan, Godda, Nawada Hunger, Madhubani, Deoghar, Purni? 
Dumka, Muzaffarpur, Rohtas, Saharsa, Si tamarhi , Dhanbad, Darbhanga 
and Glrdih, The medium produc t iv i ty in the northern par t may be 
a t t r i b u t e d t o ccasional floods which des tory c rops . 
There are 9 d i s t r i c t s which l i e xinder low product iv i ty 
region . This includes the d i s t r i c t s of Kat ihar , Singhbhxmi, 
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Hazaribagh, Lohardagga, Giomla, Ranch!, Gaya, V a l s h a l l and 
Palamu. The Ind ices of the above d i s t r i c t s ranges between 
40 to 80. The low p r o d u c t i v i t y In these d i s t r i c t s may be due 
t o n a t u r a l and socio-economic f a c t o r s . 
FroductJ-vity Regions - Pulses 
p r o d u c t i v i t y region of pu l ses a re shown In F ig ,2 and 
number of d i s t r i c t s In each ca tegory I s given In Table I I . Patna 
Is the only d i s t r i c t which l i e In high p r o d u c t i v i t y r eg ion . The 
p r o d u c t i v i t y Ind ices In t h i s region range from 180 t o 260, 
As regards medlnm p r o d u c t i v i t y of pu l ses the p r u d u c t l v l t y 
ind ices ranges from ino-180 . I t Inc ludes 10 d i s t r i c t s which 
comprises of Nalanda Slwan, V a l s h a l l , Khagtrla Bhaqalpur, Bhojpur 
Samastlpur, Oodda, Nawada, Muzaffarpur, 
Majority of d i s t r i c t s l i e in low p r o d u c t i v i t y r e g i o n . 
There a re two regions of low p r o d u c t i v i t y of p u l s e s . The f i r s t 
region of low p r o d u c t i v i t y l i e s in the nor th e a s t e r n and nor th 
western pa r t of Bihar and o t h e r in the Southern pa r t of B ihar . 
The ind ices in low p r o d u c t i v i t y of pu l ses range frcm 20 t o 100. 
This Inc ludes the d i s t r i c t s of Palamu, Purnca, Madhnbanl, 
Aurangabad, Mxingar , n e g u s a r a l , Darbhanga, Jahanabad, Dumka, 
Saran, S l t amarh l , Rohtas , Gopalgang, SahebganJ, Gaya, Champaran 
west , Champaran E a s t , Hazaribagh, Ranchl, Gurala, Madhepura, 
Slnghbhum, K a t l h a r , Devghar, G l rd lh , Dhanbad and Lohardagga. 
Af.ter seeing the .map I t i s q u i t e c l e a r t h a t most of the d i s t r i c t s 
of Bihar, f a l l under low ca tegory of p u l s e s p r o d u c t i v i t y regipn 
gnd only one d i s t r i c t f a l l under high p r o d u c t i v i t y reg ion of 
n u l s e s . 
.vy 
f • • • • • • • • • • • • * . . - • • > •. • • • • • * * . . . , . • , . • • . . - • • • • • • • • • • • • • • ^ • * \ * ^ • • • • . • . > . « 
N • - . ; . . . . • ' . • - • « • , • • • • • *..•-** • - • • ' • " m"^ 
\ . * • ' • »' ^ * • * ^ ^ 
— 7 . . •. • •.••/»• "J 
lliiliiiiiL 
:-.::y.-:::-.::::,::.^:::.Sr:r? 
f .^ 
I N D E X 
HIGH 
MEDIUM IE 
. / • • 
^ . 
m LOW 
) 
^^y^y^u;! ? 
0 50 
Km 
100 
(='•^2-. 
72 
Productivity Reg ion t- Cash Crops 
Cash crops are not important in Bihar as it covers only 
2 percent of area of total cropped area. The high productivity 
indices of cash crops ranges from 145 to 215. Mongier. is the 
only district which comes imder high productivity indices. The 
majority of districts cames under medium productivity region. 
The medium productivity indices ranges from 75 to 145, The dist-
ricts in medium productivity region are Dumka, Patna» Begusari, 
Madhubanhi, Vaishali, Rohtas, Samastipur, Gumla, Devghar, Saharsa 
Darbhanga, GopalganJ, Siwan, Jahanabad, Aurangabad, Champaran 
West, Champ)aran East, Palamu, Bhagalpur, Gaya, Saran, Katihar, 
Lohardagga, Muzaffarpur, Nawada and Purnea. The number of distrlc 
under low productivity region are Hazaribagh, Godda, Girdih, 
Sitamarhi, Bhojpur, Khagdia, Singhbhum, Nalanda, Kadhepura, Ranch; 
Sahebganj and Dhanbad, The productivity indices in this region 
ranges from 5 to 75 producitivity Regions Based on Composite 
Index, 
The composite index of agricultural productivity has been 
shown in figure 4, It is evident from this figure that there 
is very small area which comes under high productivity region. 
In fact only two districts comes under high productivity region. 
The high productivity indices ranges from 125 to 175. Patna and 
Monger are the only districts which fall under this category. 
It covers an area of 952000 hectare which is 5 percent of state 
cropped area. 
The medium productivity indices ranges from 75 to 125 
and majority of the districts fall under this category. The 
raedium productivity region covers an area of 10416000 hectare whi-
c.n is 50 percent of state. The districts in this category are 
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S.NO. 
1. 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
10 . 
1 1 . 
12 . 
1 3 . 
14 . 
1 5 . 
16 . 
17 . 
18 . 
19 . 
2 0 . 
2 1 . 
22 . 
DISTRICT 
P a t n a 
Hunger 
S a m a s t i p u r 
B e g u s a r a i 
Siwan 
N a l a n d a 
Madhuban i 
J a h a n a b a d 
V a i s h a l i 
B h a g a l p u r 
G o p a l g a n j 
Dumka 
Aurangabad 
R o h t a s 
B h o j p u r 
N aw a da 
K h a g a r i a 
D a r b h a n g a 
S a r a n 
M u z a f f a r p u r 
Godda 
S a h a r s a 
YIELD INDEX 
1 7 4 . 6 5 
130. 19 
1 1 7 . 9 7 
1 1 2 . 2 5 
111 .64 
1 1 0 . 1 1 
1 0 6 . 4 8 
1 0 5 . 7 8 
1 0 4 . 6 2 
1 0 3 . 8 0 
102 .74 
1 0 2 . 3 6 
9 9 . 4 5 
9 8 . 8 6 
9 5 . 9 9 
9 5 .27 
9 5 . 0 7 
9 3 . 7 2 
9 1 . 7 2 
9 1 . 19 
8 9 . 2 0 
88. 50 
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S.NO. 
2 3 . 
24. 
2 5. 
26 . 
27 . 
2 8 . 
2 9 . 
30 . 
3 1 . 
32 . 
3 3 . 
34 . 
35 . 
36 . 
37 . 
3 8 . 
39. 
D i s t r i c t 
C h a n p a r a n ( E a s t ) 
Champaran (West) 
P u r n i a 
Gumla 
Pa lamu 
S i t a m a r h i 
Gaya 
Deoghar 
H a z a r i b a g h 
K a t i h a r 
S a h e b g a n j 
Madhupura 
i -oha rdagga 
G i r d i h 
S inghbhum 
R a n c h i 
Dhanbad 
Yield Index 
8 7 . 2 0 
8 6 . 9 4 
8 6 . 9 0 
8 0 . 6 2 
7 6 . 5 8 
7 5 . 9 4 
7 3 . 7 6 
7 0 . 7 2 
6 7 . 6 2 
62 . 21 
6 1 . 7 3 
5 8 . 4 2 
52 . 30 
51 .74 
5 1 . 4 1 
4 3 . 8 7 
2 7 . 0 4 
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Saroastipur, Begusarl , Siwan, Nalanda, Madhubani, Jahanabad, 
v a i s h a l i , Bhagalpur, Gopalganj, Dumka, Aurangabad, Rohtas, 
Bhojpur, Nawada, Khagaria, Darbhanga, Saran, Muzaffarpur.Godda, 
Saharsa, Champaran Eas t . Champaran West, r u rnea , Gunula, Palamu 
and Sltaraarhl, 
As regards low p roduc t iv i ty i t covers an area of 5'562000 
hectare which i s 35 percent of the s t a t e . The indices in the 
low p roduc t iv i ty ranges from 25 t o 75. The d i s t r i c t s comes under 
low produc t iv i ty region are Gaya, Devghar, Hazari^agh, Kat ihar , 
Sahebganj, Madhepura, Lohardagga, Girdih , Singhbhxam, Ranchi and 
Dhanbad, 
The ex is tence of a la rge a r e a , about 60 percent of the 
t o t a l area of t he s t a t e , under medium and low produc t iv i ty 
may be a t t r i b u t e d t o various n a t u r a l , economic and soc ia l 
fac to rs opera t ing in t h i s reg ion . I t may be worth mentioning 
t h a t during the l a s t two decades almost 12 years have witnessed 
e i t h e r large sca le floods or drought condi t ions which have 
adversely af fec ted a g r i c u l t u r a l product ion. The problem has 
been fu r the r aggravated by increas ing pressure of populat ion. 
Beside these f a c t o r s , ag r i cu l t u r e in Bihar suffers from 
u n s c i e n t i f i c methods of c u l t i v a t i o n , small s i ze of holdings , 
inadequate supply of manures, improved seeds and lack of assured 
i r r i g a t i o n f a c i l i t i e s . Even e a s i l y ava i l ab le manure l ike cow-
dung i s not used as manure but i s used as f u e l . The t e r r a i n 
of Bihar a l so plays i t s par t in reducing a g r i c u l t u r a l produc-
t i v i t y by way of i t s influence on surface drainage or water 
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sui-ply and in the nature of s o i l s . The p roduc t iv i ty i s high 
in areas of fe i r t l l e s o i l s assoc ia ted with an assrured supply of 
water , while in areas with in su f f i c i en t water supply and with 
a t h in l aye r of marginal s o i l s , the p roduc t iv i ty i s low. 
Regional Development in Bihar : The w r i t e r has se lec ted 8 J.ndiGa-
t o r s t o assess" the regional development in Bihar,These i nd i ca t e r s 
are as follows : -
1, Multiple cropping 
2, Gross i r r i g a t e d area as percent of t o t a l cropped area 
3, No. of o i l engine and pump se t per 10000 heetare of cropped 
land. 
4, No, of t r a c t o r s per 10,000 hec tares of cu l t i va t ed area 
5, Urban population as percent of t o t a l population 
6, Le te ra te person as percent of t o t a l populat ion 
7, Road length i s ki lometer jper 100,000 of popula t ion. 
8, No. of Banks per 100,000 of populat ion. 
The values in each i n d i c a t o r s i s grouped in to three 
ca tegor ies i , e . High, medium and low and then rank accordingly. 
The t o t a l rank in each in a l l i n d i c a t o r s are summed up agains t 
respec t ive d i s t r i c t . In t h i s way we obtained a spec i f i c value 
of development in each d i s t r i c t s which in tu rn grouped in to th ree 
ca tegor ies t o give high, medium and low developaient. This has 
been shown in Table I I I and IV, 
After grouping adl the d i s t r i c t s according t o t h e i r deve-
lopment ind ices we found t h a t 9 d i s t r i c t s comes under high 
development reg ion . The ind ices for high development d i s t r i c t s 
ranges from 15 t o 18. The d i s t r i c t s includes in high developnent 
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r e g i o n a r e P a t n a , N a l a n d a , R o h t a s , Gaya , P u r n e a , Monghyr , 
H a z a r i b a g h , Pa lamu and Singhbhxim. T h i s c o v e r s an a r e a of 24809 
s q . k m . w h i c h i s 28«50 p e r c e n t o f s t a t e a r e a . 
As r e g a r d s medium d e v e l o p m e n t r e g i o n t h e r e 17 d i s t r i c t s 
which comes u n d e r t h i s c a t e g o r y . T h i s i n c l u d e s t h e d i s t r i c t s of 
N a l a n d a , J a h a n a b a d , Nawada, A u r a n g a b a d , S a r a n , M u z a f f a r p u r , 
V & i s h a l i , Champaran W e s t , D a r b h a n g a , M a d h u v a n i , S a h a r s a , B h a g a l p u r , 
G i r d i h , Dhanbad , R a n c h i , L o h a r d a g g a and G u u n l a , T h i s c o v e r s an 
a r e a of 45253 s q . k m . wh ich i s 5 2 . 5 0 p e r c e n t o f t o t a l s t a t e a r e a . 
The d i s t r i c t s comes u n d e r low d e v e l o p m e n t c a t e g o r i r - s 
a r e Nawada, S i w a n , S i t a m a r h i , Champaran E a s t , S a m a s t i p u r , B e g u s a r i , 
Madhepura , K a t i h a r , K h a g d i a , Dumka, D e v g h a r , Godda , and S a h e b g a n j . 
The i n d i c e s i n low d e v e l o p m e n t c a t e g o r i e s r a n g e s from 9 - 1 1 . T h i s 
c o v e r s an a r e a of 16277 s q . k m . w h i c h i s 19 p e r c e n t o f t o t a l 
s t a t e a r e a . 
TABLE - I I I 
L e v e l s of Deve lopment i n B i h a r 
C a t e g o r y I n d i c e s No. of D i s t r i c t s 
High 1 5 - 1 8 9 
Medium 12-14 17 
Low 9-11 13 
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Relationship between Agricultural productivity and Regional 
Development : The region of high level of development includes 
the districts of Patna, Nalanda, Rohtas, Gaya, Pumea, Monger 
Hazaribagh, Palamu and Singhbhum, Of these, only two districts 
have high agricultural productivity which includes the districts 
of Patna and Monger , The remaining seven districts have either 
raedium or low agricultural productivity. Through the two districts 
which have high agricultural productivity are in high development 
region, but this comprise only 38 percent of high development 
area. This indicate that high agricultural productivity has either 
negligible or no impact on higher development in Bihar. The 
region of high level of developnent have a strong tendency to 
concentrate in central and southern part, of the state. It is 
interesting to note that the overwhelming majority of the districts 
do not have any association with the dimension of agricultural 
mechanization. 
The districts showing medium level of development are 
17 in number. Of these 13 districts have medium agricultural 
productivity which shows that medium level of developnent is 
related to the medium agricultural productivity in the state of 
Bihar. Four districts which are in the category of medium develop-
ment but have low level of agricultural productivity. This shows 
that the medium level of development in these districts is due 
to factors other than agriculture. 
On the other hand, 25 district show raedi\jm agricultural 
productivity. Out of these 25 districts, 16 show medium level 
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of development, 6 low level of development and 3 districts 
shows high level of development. Therefore, the majority of 
districts either have high development or medium developnent. 
The medium agricultural productivity has its impact on medium 
level of development in Bihar, 
As regards low level of development, there are 13 
districts in this category. Of these 3 districts have low pro-
ductivity and 10 districts have medixim level of agricultural 
productivity.Contrary to this out of 12 districts which have 
low agricultural productivity. 3 districts have high level of 
development, 4 districts have medium development and 5 districts 
have low level of development. This shows least impact of agri-
cultural productivity on development. 
The findings of this stud ' verify that the agricultural 
productivity is not a component of regional development, Agri-
cultiural productivity either have very low impact or no impact 
on regional development in Bihar, That is, higher level of 
development are not associated with the higher level of agricul-
tural productivity and Vice Versa. The medium level of developnent 
is also not exactly associated with the medium level of agricul-
tural productvity. So is the case with the low development in 
Bihar. 
In Bihar agricultural productivity does not appears to 
be a factors of urbanization, industrialization, in fact agricul-
ture does not provides the resource base for regional development. 
Towns and cities have not developed in high productivity region 
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to function as market centres for surplus agricul tural 
production, rather they developed on the i r own. This i s evident 
from the fact that high agr icul tura l productivity regions have 
low level of development and vice versa. 
Although agriculture continues to re ta in i t s s t ra tegic 
significance in Bihar's economy inspite of the long term trend 
of decline in i t s share of s t a t e ' s income. I t i s the largest 
source of employment and htib of economic ac t i v i t y . I t i s the main 
source of the supply of raw materials and a base of effective 
demand for Bihar 's agro indus t r ies , A given amount of resources 
has the maximum mult ipl ier effect i f i t i s invested in the 
agricultxiral sector of Bihar economy. For investment in rural 
areas demand should be generated for mass consumption goods -
for bicycles and not Marutes, for radios and not colour TVS, for 
soaps and not washing machines. This can give f i l l up to agro 
industries and small sc^le industr ies which have the maximum 
employment potent ial and which are more suited to Bihar's socio-
cultural milieu. 
Inspite of the decline in agr icu l tu re ' s share in Bihar's 
income there has been hardly any decline in the proportion of 
population (as high as 70 percent) l iving in the rural areas. 
What i s needed i s to ar res t the decline in the productivity 
and increase the per capita production of the population depending 
on agr icul ture . And th i s wi l l not be possible without much larger 
investment, adequacy and continuity of supply of inputs p a r t i -
cularly power, at reasonable p r ice , greater at tention to 
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human resources development in r u r a l a r e a , and t ack l ing with 
de terminat ion t he problems rooted in B i h a r ' s s o c i a l s t r u c t u r e . 
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CflAnSR - VI 
MttfiodoCogy and tkt Proposed 
C H A P T E R -.VI o 1 
METHODOLOGY AND THE PROPOSED PH.D. PLAN 
Geograf^ical study of agriculture and its development 
is essential for the areas wnich have high degree of varia-
tions in agricultural inputs and production. Generally the 
agricultural productivity is influenced by agricultural inputs. 
These inputs are of different nature. Out of these, techno-
logical and institutional factors play a vital role in shaping 
the agricultural production, its trends and pattern, which in 
turn influenced the development of the region. In some areas 
where the agricultural production and inputs both are high 
but net output is low, it is not considered to be agriculturall y 
more developed as compared to those areas where inputs are 
relatively low but net output is high. In this regard the 
appropriate agricultural inputs are needed to get maximum agri-
cultural products. But unbalanced agricultural inputs or back-
ward agricultural practices restrict production. Bihar is a 
state facing these problems. Therefore, Bihar is selected as a 
study area for the proposed Ph.D. work. This work will be 
entirely based on the data obtained from the Directorate of 
Agricultural Statistics, Patna and Census of India publications. 
However, it is a difficult task to compile data, because of 
the scarcity of quantitative data on aspects related to this 
field. Besides, the investigation which may compensate for 
this dearth of basic information are difficult to conduct for 
reasons of basic disinterest and discouraganent among farmers. 
Therefore, the problem is of great geographical relevance and 
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needs to be tackled to minimize regional imbalances regarding 
tiie agricultural development and regional development. 
There are number of indicators of agricultural and 
regional development. The indicators which support or may 
support ti'ie agricultural and regional development of Bihar 
are listed below, 
INDICATORS 
1. Area sown more than once as tine percent of net sown 
area. 
2. Gross irrigated area as percent of total cropped 
area. 
3. Use of NPK kg/hectare. 
4. Area under HYVs as percent of total cropped area. 
5. No, of tractors per 10,000 hectares of cultivated 
area. 
6. NO, of tubewells and pumpsets per 10,000 hectares 
of cultivated area. 
7. urban pupulation as percent of total pupulation. 
8. Ratio of Urban pupulation to rural population. 
9. No. of registered factories per 100,000 of pupulation. 
10. Registered factory workers as percent of total workers. 
11. Secondary workers as per cent of total workers, 
12. Testiary workers as per cent of total workers, 
13. Road length in km per 100000 of pupulation. 
14. Road density per 100 sq. km. 
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15. No. of banks per 100,000 of papulation, 
16. No, of electrified villages as percent of total 
villages, 
17. No, of seed and fertilizer storages per 10,000 of 
cultivated area, 
18. Literate persons as per cent of total pupulation. 
19. No, of schools per 10 0000 of papulations. 
A number of techniques have been developed for 
the geograpnical study of phenomena but the three techniques; 
Correlation, multiple regression and principal component 
analysis may be applied to test and to analyse the hypothesis. 
Correlation techniques which may be helpful in the study of 
regional variations of the indicators of agricultural develop-
ment are found here to exist in complex inter-connections 
with institutional and technological variables. Among these, 
two techniques i.e. product moment correlation and rank 
difference correlation are more important. 
Product moment correlation is expressed as ; 
xy 
r = 
2 2 
x y 
The rank c o r r e l a t i o n coe f f i c i en t (P) i s obtained frcxn the 
equation : 
6 d^ 
P = 1 J 
n(n -1) 
m 
Where d refers to rank difference of the two varibles 
and n refers to the number of observations. Both techniques 
may be tested for significance witli the use of ' t* d i s t r i -
bution which may be obtained from the following equations ; 
n - 2 
t = r rrz 
n - 2 
and t = P -r 
1 - p"^  
The second techniques, i.e. multiple regression provides 
the linear relationship between one variable and a number 
of others. This may be expressed as : 
Y = a + bj^x, +135X2 •*• ^a'^a "*" 
Where y, x,, X2, x^ are the variables and 'a* is the cons-
tant and b,,b2»b2 are coefficients. 
The third techniques, i. e, principal components 
analysis is a measure of reducing the number of variables 
taken from multivariate data. These sets of reduced 
variables may be used to describe the variations as observed 
in original data. 
In brief, component analysis discovers as to how 
much of the total variability exhibited by the primary varia-
bles can be accounted for by a smaller ntimber of new inde-
pendent variables of the principal components. The analysis 
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involves an orthogonal transfoirmat ion of a set of variables 
(x^,X2, ,x^) into a new set (73^ .72 '^m^' '^ *® trans-
formation may result in iyi»Y2* ^m^ being uncorrelated 
one with another, not withstanding the fact tnat the original 
variables (x,,X2.•.••x ) may have been quite highly inter-
correlated. 
Ihere are as many components derived as there are 
variables, and tiie original total variance associated with 
x-,,X2»....x is preserved exactly in the total variance of 
tXie components y-,,y2».»«-y • The solution is such that y-
accounts for the highest proportion of the variance, y2 for 
second largest share, and so on, called as first component, 
second principal component and so on, 
Ihe first principal component is a linear combination 
of all the different variables taken as a meaningful indi-
cator of trie agricultural development of the region. The 
variance of this first principal component which will be 
maximum of all the variances of tnis component, 
Ihe plan of proposed doctoral research is listed 
below : 
Introduction 
Chapter I - Methodological Framework 
1.1. - Concept of agricultural productivity 
1.2 - The measurement of agricultural productivity 
Chapt< 
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Chapt 
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Concept o£ regional development 
The measurement of regional development 
General background of the study area. 
Physical Setting. 
Climate 
Drainage 
Soil 
Pattern of land holdings. 
Pattern of agricultural productivity. 
Pattern of regional development 
Agricultural productivity and regional 
development 
Conclusion, 
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